Searching PAJ 1/2 ^—v 

t 

/ 

PATENT ABSTRACTS OF JAPAN 


(1 1 publication number : 2002-093920 
(43)Date of publication of application : 29.03.2002 


(51)Int.CI. 

Unil 91/fi9^A 
MU 1 L L \ / OC 0h 

H01L 21/822 
HOI L 21/8238 
H01L 27/04 
H01L 27/088 
H01L 27/092 
H0 11 29/78 
H01L 29/872 
// H05B 41/24 


(21 Application number : 2001-192338 

(71)Applicant 

: MATSUSHITA ELECTRIC IND CO LTD 

(22)Date of filing : 26.06.2001 

(72)Inventor : 

YOKOGAWA TOSHIYA 



TAKAHASHI KUNIMASA 



KITAHATA MAKOTO 



KUSUMOTO OSAMU 



U EN O YAM A TAKESHI 



MIYAZAKI MITSUHARU 

(30)Priority 

Priority number : 20001 921 82 Priority 

date : 27.06.2000 Priority country : JP 


(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To mount plural active elements 
having a high withstand voltage and carrier transit characteristic 
on a common substrate by using compound semiconductor layer. 
SOLUTION: A first active region 12 formed by alternately 
laminating N-type doped layers 1 2a of high concentration and 
undoped layers 12b, and a second active region 13 formed by 
alternately laminating P-type doped layer 1 3a of high 
concentration and undoped layers 13b, are formed on an SiC 
substrate 1 0 in this order from below. A Schottky diode 20 and a 
PMOSFET 30 are formed on the first active region 12. An 
NMOSFET 40, a capacitor 50 and an inductor 60 are formed on the 
second active region 13. The Schottky diode 20 and the MOSFETs 
30, 40 have withstand voltage characteristic and carrier transit 
characteristic by the laminated structure of d doped layers and the 
undoped layers, and are integrated on the common substrate. 
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±a>cofgi Ofttt««l 2£^j£iT5Kco^JI£Ir) 

frmif*) Srf At5^ t pi 1 3 a (7) 

§1 3 btoMtftb&fr* 2 0[H]-fo^<9 3&ir^ ilcj; 
0, pIK- XJIl 3 a ^7^ K— T'il 3 bi^I 
I- 2 oiqfflflf 2 ©SttSisJ 1 3eMt 

5„ t±Il:iirvK-^Il 3b$rM 

u %<nm&&m<DT > k— xg nbinisnm 

SffJ*< LT^< 0 S2©jSttg«l 3tC*Stt5¥#)co 
T/U^ — ?A^;gte, ^) 1 x 1 0 17 atoms ■ cm- 3 T*£> 

/UOff^Mi, ft 1 1 0 0 n mT*&£ 0 50 
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[0 0 4 9] @3 (b) 

S^^lCfc 19, »2WgttSiftl 3co?*>, *>a^h 
*V K2 0MpMOSFET3 O^ff^Lct 
5 £i-5^#£(&5feLT. i/gyhW-ft-K2 0 
MpMOS FET 3 O^Mli 9 1 

[0050] 9^ ei 3 (c) i:^tist\ mm^. 

[0 0 5 l]fc HI 4 (a) tC^-TX;gT\ pl^« 
» (^J^f^Tyu^^^^-f^-yA 1 + ) <D&At£±Y), 
is 3 y b*—?**- K2 0com®5lttiib^2 2 £ , 
p MO S F E T 3 0 <D V — 3 3a K U-Y Vffi 

«c3 3bteMt5o rcoit, SSit, pSPFM 

bft5aA^^^«:»«U8, SS^5 0 0-8 

0 O^onSKcApjRLr. aA^^^co±*-^^Tyw^- 

(A 1 + ) *^(0>C^>aA*r*T*5o 
fc, *«4^ffitt{tOfc«>07~— 5 0 or 
■CI 0 5MBtT*5r £{cJ:tK pl^«»ix 
10 18 atoms • cm- 3 com^l^l^mL^2 2, V — 
^3 3aMKKyS«3 3b^Mt6o w CO £ 
7Vl^~£A-f (AlO ^ ^Ax^;^- 

dssv^fc*/«ts«»j^tf 6 mco-r Tj-y^Axat-^ttxs 

firtlcaAtSc 09;Uf, HIeISco^^-^Aco^«= 
dSiDitWE 1 8 0 k e V, K-Xf 1 . 5 X 1 0 14 atom 
s • cm- 2 T\ Sg2HJgco-Y *V&AO*fl:dS*Di*flJE 

1 3 0 k e V, X* 1 X 1 0 14 atoms • c rrr 2 X\ 
«3lsIB(Z>>f^->'aAO*#*SiDjfi«E 1 1 0 k e V, 
K-X15X 1 0 13 atoms • c m~ 2 X\ H 4 [h] @ <7M 
>&A<n£zt i ¥fr1)uMm& 1 0 0 k e V, K— Xjft8 x 1 
0 13 atoms • cm- 2 -C\ % 5 IeI g <D4 A CO 
JDiSUff 6 0 k e V , K— Xfi 6 X 1 0 13 atoms • c m 

- z x\ % 6 (hi e co-r ^-^aAw*#^ipaiBffi 3 o k e 

V, K-Xl 5 x l 0 13 atoms • cm- 2 "Cfc5. 

aAo^rfijfi. ^-rttco^tc^s i csfii o<om» 
WU7° fav^c^-efct). aA«*fifto. 3^ 

[0 0 5 2] l^^tC, nSJF«ft (fi»J^.tfS*^ tVN 
+ ) COaA<-<t»9, nMOSFET40(?)y^ii4 
3aMKKyW4 3bWf^ 0 rcO<h#, S 
^Jitc, nS^tt«>^^ySraAi-S«««^<0*«S: 
nI^ffift-fty*aAt5««*BPLfcv/y 
3^»fbl«*^d^*5aA^^^«:^Lfe«, SIS 
iaSSr 5 0 0-8 0 O^coPBlf-JDf&LT, ^A^^^O 

Ji#a> <bffi*-f a- >- (n* ) ^^co^^->aA^ff/<c 

5 0 OtT'l O»BBff*9-i«Cj:0, aA«l*^ft 
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0. 8MmTniffi«S»lX10 ,8 atoms -c 
m-3 oy-7g«4 3 a»t;KWy««4 3 bSrJKdc 

[0 0 5 3] H4 (b) fC^1-I§T\ g*£± 

T»*i6Sj»0. SiN 
Kt/^-=y^tt, *2 0»«MWU 3 0>3t>* + 
5 O&tM 6 O&JK/SLJ: 5 

[0 0 5 4] &fC % B4 (c) (OTtli-e, MOSF 10 

»2 0>f£t£««l 2, 1 3 0*±|<07yK^Il 2 
b, 13 bC9^®gj5 »1 5 nm(Df^) 

- hfeMt3 1,41 ^Mt5 0 &tc % M&fHK 
3 1, 4 1^5*>y^««3 3 aRr;KWV««3 

y-^il3 4, 4 4MKWyai3 5, 45^ 

o<Dm^i#ajui2 2co±(ct>N i ^AK^e>ft«^- 
^^y^««2 3^n 0 £tb^, y-^m@3 

4, 4 4, KWytS3 5, 4 5Mt-^y^8g 
2 3i#Sttg«12, 1 3Xfim®§l^fflLS 2 2 t 
co^--^ v h& k stable 1 0 0 0tt*3^ 
/u*fr*5o tti^t\ y-Mfi»Bt3i, 4i 
oiifc^*^ (Ti) ^MMf It, ^^^^IB 
i»645^ hg&Jl fim<0^f— M^3 2, 4 2^1 

t-K2 0^Mt5M(7)J:(^^^ (Ni) 30 
[0 0 5 5] -O-y?? 6 O^Mti 5 ^5 

OMltS^ ^<o_b(cjp:^s^j4 //m^)CulBSr*S 

U U 7 ht7^ff 4ot, iiM6 1 (7)±(C^^ 
7^tt£DSM6 2^f 0 CuWcft*.-C7/U 

~ * j±&&m*mm ufcgu ci 2 

[0 0 5 6] ID 5 (a) IC^tIlt% 

D >?me&*)3c^s<^? 5 OWTSMMEOLhfilB ST 
«SrJK^Lfc«, Iffe(:J;*)BSTi^llc^ (p 
t) RSrJKfiR-f-So ^Lt, S&R&tf B S TKSrgffjg 

H5 3*»riii-a 0 so 


[0 0 5 7] &fC % 3£tt±iCS'!J a^HftK^fettSJi 
WI6*B!7 OSritaU 5/a y 

-*V3h- K2 0(7)v/ 3 2/ h*- ®@2 y 
^112 3^ pMOSFET30^y^7il34S 
C5K^^yli35^ nMOSFET40(7)y^l 
144MKK ^1^45^ *r^s<i/? 5 0 <7)±g|5 
®H 5 4 T£|51S1i 52i:, >^ ^60 CDigffcJgl 

? h*-/U7 4S:Mt5„ 

[0 0 5 8] -£<Z>^ #:=r >^ h /U 7 4 rt&t«i 

[0 0 5 9] *H*fl2ffifc:fe5^Tfi, S i C/fSrflJV^fc 
^ S i CJl±^Kttfeix*^Wfl:as««Jt-CWtft< % 
W^GaAsI, GaNf, AlGaAsl, SiG 
el, SiGeCl, I n P/f, InGaAsJB, In 

£r £^T*^& 0 S i CI, InPJI, InGa 

AsJf, InGaPN/f, GaNl^l^iat 

[0060] OB 2 (Dmmmm) m 1 <ommmm 

[0 0 6 1 ] ®6li, *Hlfi?KJIB^*3(tS«*S**7 
0 ^> f*7^8i8 0{t 3#OB&U^M£>3§ftW 

5^-8 3^, *^-8 3 0*»fc»9f+ltfenfcP 
^84^:, **7y7 p 8UHI!rl5^o-/8 5 
#,*TIhIK8 2Sr«tti-5fe*WlHlKa«8 6 

[0 0 6 2] B7(t 1*7^18 0*Oj&*TIeJ& 

(c N ^jfcriHiB8 2 jdtt, 7>f >y^^^^8 7 t, fi 
»8 8^ ajR^ffln^^s 9 

2 ££ffi«LT«/££*lT^5o ^ ^-^Ih]SS9 0 fi 
pMOSFET, nMOSFETt, -fW^^^y 

2 kmmz&mztix^x* ^^tv> 


(9) 
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^8irtroB«(oti9 3, 9 4iBtcac««:at*aE-rr 

[0 0 6 3] *M1&Bm\z*3tfz>%:yt7>7m 
m8o <D&mz. m6\z.7jk-t£o{z^ j&*rnifc8 2rt<z> 

tflO-1 5 mmftgftlu* tvjNlfttS r , 
?5>o, ^(D^ffccoii^te, S i C^R^J^IC^JIBI^ 

_b|E»-10|llfi^l||-ett^Lfe<t5f-, MOSF 
ET, i/a y h*-^^- K*^Sgft*f«:ai*® 
JdLT, ^ilcos i CSWICMOSFET, is a y h 

[0 0 6 5] MOS FETf3\ h**S 1 ^mt'fcS 

nJ^Tc7)®a^(c:i!x^r*# 30 
[0 0 6 6] — 4l/?>7 5mmMtO®a 

XMTIaHBKifl!^ b*x6>f ^co-r * 

i#t4 0 0 - 7 0 0 HlgT^SOt', 5mm^l 

[0 0 6 7] ^/c, (^xvi*-) fi, #Jx. 

tf5mmft(Offiat'BSTRSr««t5i:, BSTgW 40 
ltR«*^l 0 0 OmmX'hV, JS^fc 1 0 nmlSW 

lsy-\zm^^tlZ**'<i/*<D®M[te. 2 0-3 0 yF 

0-20mm^C0S i Cg^JLtC, ^ £J"Ih]5£ -V 

SriBB-r 6«««r««i- S r t Z> 0 
[0 0 6 8) ^fc, S iClfi±(cM^tl5MOSF so 
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StaS«, 4 0 0ttu^T^5OT\ «*OS i 
«e:R«t^4x]tFETS:«rti^i-S»'&(Dri:<, 150 

Sljfe^ffiicfc^Ttt:, s i cISIomo s f e t, 
r^as-ct, ^o; s i cs«tiJRew*3&si«<«S»tt 

^6»T'fc5:^^; jSfl-E!K8-2rt©#*^-ds*5e: 
^>-^8 l^JR*k»«j:j;-5«»»«:Slt*0*r*SlclHl 

[0 0 6 9] *HJ6^ffiCD^fl-|HlK 8 2 fd*3^ 

>T v^**^*^^*^— S i CSffi^l 

T'£>£ 0 £fc, ^^ff^-XfcifOtf^ + fCS i CSS 

[0070] £<btc, ±fc&2<Dnnj&mi£&\'*xn s 
S i c^^^ijfflbfc^^^^^^v^o^© 

[0 0 7 1 ] ±BE#^lfi»ffi{C*5V>Ttt, S i C 

mzm^tcAK s i ci^co^iti, ttxn 

GaAsg, GaNl, A 1 G a A s Jf, SiGel, 
SiGeCl, InPg, I n Ga PN4^ICj:oTi 

t5^i:^S. InPSS, InGaPNl 

[0 0 7 2] £btC, ±SE#j|lfeJgffi^*3V^TJi, ten 
Sl^i: UTSISIO^tI-— K, MOSFET^Itfc 

*ISWofiBn*^Jid^53l»^ffiJc:R«*ix-5t 
OT*(i/ e c<, »^t-K^iI^!7-MOSF 


(10) 
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s i c««*coK4R±jcK:tt"Ct«tv\ 

[0 0 7 3] ±|E#*lt*tt"Cffll^^*- K 

^MO S F E TfcH-rS jfcWT*-* tOV>TRBt5o 

[0 0 7 4] 0911 ftX<Z>KAdS 1 x 1 0 18 atoms • 
cm- 3 CO^^(^io(t5 5 ^iO/D7 7^/^HIi 

fe^o C-V&fCjcSa'JSte, ^3 00/zmOR^N 10 
^7^$:, 0. 5V^^0. 2V£T*cOf?H£ > 

-o. 2v^b-2voF B iii:ffb^^ mcili 

TtS/Mg«tf> 1 MH z (DiSJi&ff -^SrPPJn LTfT&o 
**3&Sl 0 nmCOfi K-^lif 0 nmOTy K 

fc¥ffi«J*=¥^r y 7i»2. 5X10 12 cm- 2 CltS 

[0 0 7 5] 110ft 6H-S i ca&R^fi K— Zf 

*Sr^i-g|-C*>6o h^tttUES KcOTT^# 

fetl^fcCOTfct), M&Mb LT&gO. SmWCOHe 

-c d if-^ffiv^ttri/>6o 1 o 

nmco a K-7 P Ii:f$50nm(D7y K-^l i 
m$ 1 /im07y K— *?mt>*bftbtl1tx<<* bfrb& 

SflJSWit^T^ K— :/jIICtt, 5 K-^i^P)^ 

i\ IJ ff0fao^«*»S7 p n 7 7 >f L4^s b 

^WtO^ttfeaiS^, 5 X 1 0 16 atoms • c rrr 3 gff CO 
fiv>«[fe:»J»$ttTV^^-C*>-5o PLft^v>§ - £ 

S^5X10>6 atoms • c nv 3 S«OfiIff-efc5: 
^HBStifc, so 
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[0 0 7 6] ill (a) , ( b ) tt, *ft«xlKlC % 
6H-S i CS<73m^»SOM«ft#ttirll^aiS^ 
aSttfftt^Sr^i-x— ^T-fc-5 0 Hill (a) , 
(b) Id^T, O^Ox-^fi, IWiOnm(7)(5 
K— ZfM ( K*-'*> httg*) fW5 0nm(7;7 
^B££3B/1LT#5 6H-S i CS (ir*^^ 
A) tCo^T<7^-*T*&>6 0 ■ HlcT)^- *tt, 6H- 
S i C<Dj&m&%)— K— ( 1 . 8 X 1 0 16 c m- 3 ) 
{CO^TcDt*— x APPO^— ^|i6H-S i C 

<£>i^»ffJ£— K— ( 1 . 3 x l 0 18 c m- 3 ) do^ 
X<K>7*— *Tfc5 e Hill (a) , (b) ^-Tcfc 5 
fC, 6H-SiCOfiiS!ft-K^i (1. 8X10 

16 cm- 3 ) [c^^tn ^Wftaisasfiv^^ =*-^y 

*5-£:fc<fc *K m^^«iS^±#v\ 6H- 
S i C (7)JSMSi^— K— ;/JI ( 1 . 3 X 1 0 18 c m- 3 ) 
tC*5V>Ttt, TU^M^M^^X, *vVT(DfefTl$ 

5o ^rtUc^fU l^^-Aco^^I®^ 5 K— 

h7^^ <nm l *&fen~rz>mmz.m Lt^m 

T&kft<oX\,^Z>Zbffit>frZ> 0 ft**, 3^ y Tri**— 

T* 3 t , RU® ft fc tim^ <£> ^ i: D ^ jfc v > 
COT*, pl(D5|(:ij(t^^^gt^<too, K 

[0 0 7 7] m 1 2 tt, _bf*0]P^^5 i o n 6 K— 
>^jl^l¥^S5 0 nm(7>T> K— 7 P |^iflt^5 
ffittWWSr^ri-S^^^Ai:, JIW20nm©fi K 

— yjWtm^&l 0 0 nm(07y K-7 P l^^iltt 

— ^S7 7 — 3 0 OK<7}fSHl-:fc5VNTS!J^£frT 
ii^LT^V^/UA, BO?^^^M^^CC 

tc *s it § s -f-swiff tt , -y- > b ^ *5 tt <5 m^&mg. 

[00781 013(a), ( b ) tt, ff l 0 n m 
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<D8 K-^Ji«:^ri-Si^v^AJc*5W6e*»ia^< 
Ell 4 (a) , (b) IW2 0nm^)5 K 

B13 (a) , H14 (a) [ZTjk-t J: 9 l-s 6 K-^ii 
v*Lfc K^-/f £ o Xffirft £ titi VlW * — u VtKt 1 10 

6H-S i CJl0>JtK«*«:9. 6 6t?fc-5o TVK— 
^^V^btt5 6H~S i 010/^5/^^7 
^tDTg^lXlO 15 cm- 3 t$)0, nlfi K— 
V Tm&te 1 X 1 0 18 cm- J T'fe5 0 
[0079] (313 (b) {^^i-J: 0 iC, 1 0 n 

m<£>6 (V>"?Ji>A) (C^^/^T^i, 2^7cm^ 

-CJ£<»*LTV^T, 1^8^2X10 !6 m- 3 glW 20 
«8fliW^b-2 5 nm©tSIt*5. o£ <9 . M 1 
WniK-^ll2a (6 K—^JB) d^br^K- ^ 

112 btc^T*^^ yr*s«^u-cv^ridst>^ 

So 

[0080] — in i 4 ( b ) (d^-r j: 9 

cm" 3 ^I«liW^l 1 nmOtfiH-efcSo O 30 

[0 0 8 1] ^(OHJfeJF^^f&Ov-^^U ix 3 v^r 

SSS K-^lOl^tt, Si 

m^it* 1 0 0 n mJ^TT^S ; t »| Ztl 

h<omms k— k— *ti? 

[0 0 8 2] ($3(DIW) S30»ll:i>^ 
CCUFET (Accumulation Mode FET) £^ 1 eO|£ 

Mj&mz&vzmmmn^mftTs^ *<dmo sfet 

[0 0 8 3] Hi 5ti\ ^Hffi^iCjott^ACCU F 


0 2tS 1 X 1 0 18 atoms - c m 3 (D7yU^^ A 
0)±(C|3\ 1 X 1 0 17 atoms ■ c m" 3 <DT iV 

T«ettffl« l 3 l (Oil:M$n?i§8S8 lxio 
17 atoms • cm- 3 K~:/£ ftit n ^<D±atf£te 

ff 1 3 2 t , ±»JStt«« 1 3 2 XtfTttSttW* 1 
3 1 1 X 1 0 18 cm* 3 (^ti^^A LTM^f 

tLfcn^COy— 3 3 a&tfKW Vftft 1 3 3 

b<t N ±»fttt««l 3 2«)J:lc»^SilfcS i 02 
e>45^H68«l3 4^, ^httll3 4^i 
JC7£/&£*bfcN i ft 5$*— hm^il 35i, 

y — 13 3a K W v«« 133b [C^ft** 

lil36aMKW ylgl36bi, SiCSg 

1 3 0coS®(C7h— ^ hf6N i £*&flM» 
"bft£gffi®«i 1 3 7 <b &fl|;tT^5o 

[0 0 8 4] HI 1 5 0**jCfe*:Lr^*r<t 9 

^> T*a5»tt»«l 3 1 HIS («*tf 1 X 1 0 18 
atoms • cm" 3 ) <DT/ls * =■ p A ^istsW-Zhfrlfa 1 0 n 
m(7)p^ K-7"l 13la^ T> K^—^O S i 
fia>P>j5e5J¥-WKJ5 0 nm(7)7 > K— 131b^ 

t\ h-^;uf^2 4 0 0 nmtfc5o ^LT, p 

SI Y—-?m i3ia(t f^ftCisryK-^i 1 
3 i b-Mz>3r^y rog^.7t*L^pr^mSfc»<^ 

K— ZtM 13 1a «C*ift<D«ffif36S h ^ y^StLSo 
[0 0 8 5] — HI 1 5 <DtE3j\Z.W&z LT.TtJ; 5 

Jb»»tt««i 3 2it mmj& mz-fti xio 18 

atoms • cm- 3 ) ^li^tff 1 0 nm^)nl 
K— 7*m 132a^ TV K — Z?<D S i C^*Sftd»P>* 
61^^5 0 nmCDT>- K— 13 2b t ^SKl, 

/H|^Sft3 0 0nm-C*)5o tit, fi^S»*^ J: o 
tnIK-yil3 2alCtfW4i:, niK^ 
S 1 3 2 a ^cO^ft-T^m^O^P^fi^^SS^ 
^•9 SrJSoJ: 5^fts. -tcoft*, ±i(DJ:p[:, m^- 
tf n m K— 13 2a tdtfX*t£< T> Y—^M 132 

laotnl K— 13 2a ^bTV K— ^"fl 132 
b (-18^5 JCdSo Affile* Si:, nSK-^113 2 
a, TyK-^ll 3 2bl^fSWM$HS 0 
tLt, «f ^^M**«<Z)i^r y K-^I 13 2b 

««1 3 2±*jftS2SSft**t. 3 2(C^ 

^1 3 2 bfCioTRJE^S^^n, ±SiJf§^li^l 


21 

«*13 3a, 1 3 3 bffllC^ffi&ffi-tXoizmfitZ 
nfcACCUFETlc&^T, n^T-r^iMMMK i: , 

[0 0 8 6] *tc, ±&<D& 5fC, T> K— >^ji 13 2 

[0 0 8 7] ^Lt, Ml ©*U»»C*5tt£MOS F 
E TCOftfr «9 {C*HJ6^Si<?D AC C U F E T £r/8^£ ^ 

[0 0 8 8] A C C U F E T Co^TOl 

$&mj£#t£ (KW^BSEi vHEE^^m^) co 

h«£E»#tt«r«-<^: £ r 5, SB 1 V>&M6mfttz& 20 
It 5 n V */HMO S F E T Jt-<TlSSl««*;&5 $ 

[0 0 8 9] ACCUFETIt 
# < ^ v jgfitas /J> $ v \£ *M»as -5 AS , £ fls (c 

ii^ACCUFETTU _Li£coj;5(c5 K^^lt 

T\ ACCUFETO^kl^KJdlLfet^iJ; 
[0 0 9 0] fc*5 % $»i(7)ACCUFET^t 

[0091] *nmMmiz&\<^x\* y 5 k-^s 40 
£ r > k- ^® t * asufcaw l r * 5 Tffl$«tt«« 1 
3 1 frRttfcjtf, T»flftt**tt^i"Lt*< Tfc«t 

T«fl$ei4««l 3 1 &WtttZ>^ tizX ^■r^uT*' 
[0 0 9 2] 01 6tt, *$«»fflWACCUFET|: 
V*J*.(;i£*. I - V#te (KW ^mJ£<Dmt 50 
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v £ y< 17 -^/^ * Tf*Jfc«l»(8* MHKR J£ L T fc , 2 
2 OmA/mmitt^^ft b*LT^ 
£0 o£<9, «BJ(DAC CU F E TW1»^^^ 

[0093] Hi 7*2, Hi 6£>7*— *tc«-S<M-£fc 

CCUFETIt y-h^7^S:i«Lfci:fCt5 
0 (cm 2 /Vs) &>±<Dm&}?- 

*af-^*^«W**-tt;«-r*3fts, *H*»(Bwacc 
UFEKi, ±3*o«t5*5 K— 'fmhr^Y—'fmh 

^**/i^«i«*:SM*U ^co^m, 

[0 0 9 4] (^cote^^jfi^jg) *^C, S i CiM 

±<D I n P'l, I n G a Asflii I nG a PNjf^ffi 
V^r^^f#5 0 3=fc, t7 7^7lffi, GaNSS 

aAs^, AlGaAsl, G a N/g, A 1 G a Njg, 
SiGeS, S i GeClft^ teta<Ofc&to¥UUtm 

lZ&CXm3Etm&&m#>t>tlZ 0 GaAs^ 

[0 0 9 5] ^ I n P£«£ffl^5»^fcov*TR 

#®£**tottrac-e*>& % InPifiiOInGaA 
s^^rflJfflLT, a y h K, MOSFE 

^mf*?'^ **mffctz> zt&x$2> e 

[0 0 9 6] *<DWr&. SiSSlO tCftxT, ^ffi 
(Fe) #K-^Sixfc»*ftl 0 
tt(OInPSSSrffl^5 0 ^7t, ^1 <7>®tt««l 2C7) 

atoms • c m -3 ) 
COS i (v-y^v) ^f^SftinmOInGaA 

s^s^h (A^ttrm^tf i no.53 Gao.47 As) 

45niK^lt, InGaAsiUS W^JtMJ 
X.^ In 0.53 Gao.47 As) ^b^Sf^^Jl Onm 
co r y K - <t £ i c^m^ T ofiS/f L fc t> co * ffl 
V>S 0 *^c, ^2co^^«cl 3coft*59(C, 
(Witfl X 1 0 20 atoms • cm 3 ) CO Z n (Be) 


(13) 
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n A 1 A s I no.52 A 1 o.48 A 

s) 0 nmOT> K-yi^r^SS 

10 0 9 7] InPSMcM^SInGaAsi 
I n G a PN* LTffll>££, S 

ffitt (3 OGH z — 6 OGH z) Tftfls-ra*^ 
[0 0 9 8] tit, InPStolnGaAsi?: 10 
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F^ — 3K072 AC11 BA03 BB01 BC01 BC03 
GA02 GB12 
4M104 AA03 AA04 BB05 CC03 GG03 
GG13 

5F038 AZ04 DF11 EZ02 EZ20 
5F048 AA05 AB10 AC03 AC 10 BA03 
BA07 BA10 BAH BA15 BA19 
BB09 BD09 BF07 BF11 BG14 
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